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Sir. 

Yb.U k u reph hrief to the Livaminer't- Answer mailed April 9, 2007. itj the above- 
referenced application. Submitted vMth this Rcpi> Biief is a Request for C >ral Hearing. The 
Commissioner is hereby authorized to charge $1000, the fee for a Request for Oral Hearing for a 
large entity, to Peposit Account No. 50-3 ! 29. 

ii i-i believed that no additional fee is required with thh* submission. However, should an 
additional fee be u quired, the Commissioner is herebv authorized to charge the fee to Deport 
Accoimt No 50-3 j 29. 
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S T \ ITS OF CL UMS 0\ APPE Al < 

Claims 1. n. 7, 10. 14. ln~31 and 35-3° are pending and on appeal. ( lairr^ 2-5, 32 and 
^ were cancelled m the amendment and tespon^e filed on July 2 ( >, 2002. Claims ! i-I \ 22-27 
and 3 i were cancelled in the amendment and response filed on March 10, 2003. Claims f? and 4 >, 
2'' l -3<> and >4 were cancelled in the amendment and response filed on February 3, 2004. New 
claim-; 35-30 wl-il- added in the amendment and '•espnn^c filed on June L 200o. 
{(■A RFYtSFJ} GROUNDS OF REJECTION TO 1SF RKVIKW F.I) ON APPEAL 

It is not clear wh.u rejections are wsthdumn and what new rejcxJiont. ha\e been made, m 
the paiagraph at the bottom ofpa^e 2 and pa^e 5 of the Fxammer's 'Viewer. The. following is 
believed to be correct. 

i) ( (asms, 2-f-2o wv-re cancelled. Claims ^ 7-3 9 Mtiof) the written description requirement 
uiiiiei \5 i St <jN 7. fir-a paragraph. 

\\) claim W definite rus required by 35 I .S.C §1 12 second paragiaph. 

iii) claims t, 7. 10. U. !(\ I 8-21. 36 and 3H are m*d as required b\ 35 i i.S.C. § 102(h) 
ov.n hikui. ct a!.. / BuCicrioI^ j 70-482 1-4^0 i 1 rHdarTi 

i\ i claims 1 . 6-". ML 14. I6-2i and 35-39 are non-obvious as required by 35 1 l.S.C. 
$lu3ia> o\cr Imkut in view of ( '.S. Pateni Mo 5.-1 70.727 to Mascarenhas, et al. C'MascarenhaV't 
and lirther in \ iew of Schubert, ei al., ./ Ii,icteri<>L 1 70( 1 7 ):5K3 7-5847 ( 19%H) rSehubert"). 
Hoymon, et nl.. ,1. Bacterial.. 17{lf 1 1 V301 5-3024 ( i L ^u) rBo\!i!on"). i -S. Patent Mn 5,51 2. 4S2 
to Yoeiker, et al. r\ oelker") and unspecified portion,-, of Appellant*" specification. 
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rh'pu tmn r 

(1) ARGUMENTS 

(b) Rejection Under 35 I'.S.C. § 1 12 first paragraph-written description 

Analysis 

r h:m<- 24-2b have been cancelled. Claims ^7-3 (i satisf) the written description 
icquuement. ! ins is a new "round of rejection. 

Claim 3" depends from claim 1-S and iuiiher defines the one or more S:Ut> acid 
buts>ntheue e:v>nu.s as bc;r^ r from W^drJu! <i;im<>nuoi<n' it is ^veil established that one dues 
mn iKed io proude in the patens applications!! information known to those oi ordinan skill m 
the .kit in order to e<>mpb with the wi kten description jequuemcnt. fleiemng lo fxanmic I. u k> 
s. L\-.i tbjt one of oidman skill in the an e jn obtain ! hese en/\ tries using the reagents and 
sequences described therein, ay appellants did It is not neeessa;) to sequence these en/\me^ in 
or-ier to use them, as appellants also demonstrate. See also Hall, et al„ "Clonmg <~>f the KoL-ardni 
U'laJhna pol\lm!fu\salknno;itc v\ntha^e gene and production of pol\ -(3-hydrox> Piuyrate-eo-3- 
iwdufwho.unuatc) and p.»h -(3--h\dn\\) uderaic-co-i-b) dio> vheplanoate f Can. .) Microbiol 
44. T ihih iSHN"). cited b> the esaminei in the office action nailed October: 1 1 , 20(H) 1 lie 
sequences were also known in other bacteria, such as /*" l oIk as demonstiatcd b) the Ptamar.ik, et 
ai . h Bacterid!, i 4 7( iV-p^M" > { I oz/oy c ned in the information dise^snre statement considered 
on Octobers, 20U0. 

Medline ami the speci fication at letwn at page 14, hues }S>-2 1 indicates thai the amino 
lie id \equ«nco encoding the en/sme ,iie known \s d;sck) L -cd in the specification, genes 
h,»mologon,> fo the KroAB complex can be isolated from other source, u> ing techniques known 
in the ait. Simtlarh with respect to claim 37. fail} acid bio.-wntbette en/wmes are known in the 
an. (. 'aim icqunes that the bacteria CNpies^ one or moic fatty acid hiosynthetic en/\mei- 
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from \ sahnonicoiar One of ordinary skill in the a:l knows what fam acid biosymheik 
enxuTv-s ate (,SVe lor !\ £ nnplc, I S. Patent No. 6. to Peoples, et al. "Peoples" evidence 

tehee! f.pou us (he bxaminei 's answer*, and the specification describes at least one gene fiom \ 
sJwa.iii aior iivsohed in the fails add bios\nthuic pathwa> (see (he .specification al least at 
pasie i \ hues and page 15. Hne^ 4-23). 

Claim 5S depends from claim li> and uitthta requires that the one or moie laity acid 
hio-'snthuk en/A uses; epjmeu/es S-.Mndroxyhe\'annyl-CoA to R-3-h\droxyhc\anoyl-0'>A. 
Claim Rtuures that the en/yme of ulaim 38 he fiom rsriidomiwas puthLi KnoAft complex 

.vi n-Vfi ab'H'e. it is v\di established that one does not ha\e to describe that winch is 
known jrul ^\ jdahle bpmierases are known in ihe art llo\\e\er. die hpecific.ition at leas! bora 
pa^c '-b hue * until page 15. Hue 2 discloses sources ol epimeiasc^. 

bxampie o at pjge 25 describe 1 ; the isolation and me of these enzymes. Sec also figure 
?, idenhmng the en/\mc< 

[ sinhcunore. the word "epimerase," and "fatty aetd biosyntheuc en/} nies" Ci** identified 
Rather in Figure ?; ciassif} en/jmes b\ then chemical strut ture antl ieadsh eume\ 
distHiynishiuy infoi tnjiioji concerning identify, i hi .structure and functnin. such that one of 
ordinal .-kill in die art could easily usualiye the identity of f:ie members of each classification 

( >nc ofordinan skill in the art knows that functional definition^ provide suuctuial 
mfouuation eommonh pos^es-^ed by all members of c.ieh eias?. (her 30 years ago. Nobd 
< auieale C hrisnun IV Anfmsen proved thai a piotem'" "knowledge" of iio%s U> fold i^ Moted in ;t.s 
.-.equate of annuo acids. It. is tins fold that dciermines the protein's functional! t> ii.e substrates 
re.vgm/e-i reaction-^ catalyzed, targeted protein binding, etc ) Conversely, a particular function 
Cftn he ductal} attnluued to particular folds determined by specific, ol conserved, sequences ol 
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.mi inn adds, h ts well established in the art that structure -Junction relationships do exist, and it 
h it«^ mose pre\aleni than within families of proteins. Mich as those that dure the specific 
reactions ol claim 37. lite written description requirement can be met by a functional 
description ofdaimed materials, if eoupLd with a known or disclosed coj relation between 
function and structure. 

Vhc hviminer jlieyi-s that the claims require an en/\me that ephoeri/.es S-.l- 
hydros.yhe\ano_\ U \>-\ io Rdi\ dross hexanoyl-CoA form an unspecified source and an 
arspecified stmciure and the I aoAB complex from P puthLt of unspecified identity. H is no' 
dear vhat the Fxammer means by "unspedfied (dentin" in reference t<-> the PaoAU complex 
i'j oirt ; 1 ruiiifo Hie sped titaii^n ai ieaH at pa ye 1 4, lines 2 i -2o describes epimera.se ac?i\ it>' for 
the i : aoAB complex iixmi P pntukt, winch as J'xentplified bs Peoples, has been isolated and 
ehatacierized (Vcv I:\ample 1 of Peoples). hiiormatinn which is well known in the art need not 
be described m detail in the specification. Sec. e.g.. Ilvbriicch. lm v Mo<vhionuJ Annhmiks. 
h;c . SO? i". V ! 1.579-80. 231 USPO SI. 'Hi (Kd. Gr. l^o}. 

1 he l-xannner is dearly ovei lookm» the Hoard of Patent Appeals and Interferences' and 
the federal (ourf s emphasis that writt en description is d etermin ed from the perspec tive oi whai 
she specification coin ess to one skilled in the art eittny huv GP k ' fnc . 57 1 .3d 1573. 157 l l 35 
i NPQid ! i 16. ! 121 (Fed. Cu. 1"95 i and Cuh. ^35 F 2d at 1503-04. \s aheadv stated, the 
enzymes recited in datms 37 and 3& as well as their sources aie hnovui in the art and described 
in the specification, i heieforc. claims 37-39 are sadsi\ the written description requirement. 
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(cl Ri-jection l' nder 35 RS.C § 111 st-eond paragraph-indofiiiitencss 

C [aim 30 vwn. rejected under 3^ U.S.(A §112 lot being indefinite (or reciting "the 
enzymes'", msteud of "the enzyme". 

[he requirement under i 12 is that the claim define the metes and bounds of the claimed 
subject matter s" that u is nmk rstoud b> one of skill in the art, \nyone of skii! m the art would 
understand ihai "the enzyme'" should be plural to be correct grammaucalh. Appellants will 
amend claim >0 correct this typographical emu. to recite "the enzyme", therein pros idiot' 
antecedent basis i'or claim » However, such an amendment is not required for compliance with 
112. 

Cd) Rejections Under 35 I i.S.< § 102 

Claims 1, 7, 10. 14. \(\ l!v2I. 3d and 38 are not anticipated by lmkui. 

Kukm discloses production vf pnly^Misdro.^v huts rate -co- 3 -hydroxyhexanoaie) bs the f>- 
o\idau<m pathway, by pimiding substrates of Co or longer tints acids, specifically hexanoate 
and octanoatc. i his is inherent!) different since the paihwas s and enzymes required to arris e at 
the PI i HI i aie different since ihe suhsmues an- different, f hese are uoi interchangeable, 

l',n?i.me specificity is determined bs the substrate. Absent esidence that these organisms 
express u!! she banned enzymes required to produce the necessary substrates to produce 
ptih{hsdro\\ t!ut>ra(e-co-3hydroxyhevarioate) from hutanol or butyrate. -\ND that Fukui 
nrowded to these haeteiiai butanol or huts rate in an effeetise amount to produce 
pt>lvrhs(fro^)tutt\ratc-eo-3hydn>.<slu'\anoate) the prior an doc-; tun inherently disclose the 
claimed method. 
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iuku] on] s looks fit Pi [A-uegaff\e mutants of J. eufophm and P pnikkK organisms tSi<U 
norm i!!\ male PI IB. Une does ucit Lno\\ ah of the enzymes thai arc expressed hy these 
otgrinism-, or what defect has interrupted polymer production. C ompleuiemaiion studies are not 
pu tlietive of one's ability 10 engineer j pathway into an organism -which does not normally, mak 
polymer 'tl al), ^ueh as /" cull, Wh.it is known, as discussed below, is that FukuPs baeieiia 
utilize long chain d'h and OS) substrates, not the short chain buianol or hutvrate. 

it is clear thai the claimed method is very diffescnt from that disclosed in Kikui since 
different jr.iihwass and eu?>mes aie ulili-'cd. I heie are many pathways that can ultimately 
produce PllAs, .is described in the .^peedkation and Figures 1-5. and diffeieni carbon souiees 
that can be utilized by the PHA-prouueine organism I he method disclosed hy i-'nkni utilizes ih 
patbwax shown in the upeci location in big lire 4 (f> oxidation), which is also shown in bnkui 
{T-icure 4, page 482 l) ). flu- bacteria used to province the PUAs are thrown on fructose, gluconate 
he,\anoate. oi uetanoaie (all ('6 or f'S substiaies) as a carbon source (Titian, page 4ST\ column 
J). This b- different horn the claimed method which utilises short carbon chain subshates. The 
claimed method prouder transgenic microorganisms that produce the co-monomer 3- 
iodio\\he\anoic acid from cheaper ^horlet caibon chain feedstock such as hutyraie or butunol 
(please sec the specification a! page 5. hr.es b-10) bukui doe: not disclose the claimed method. 
1 he Txaminer asserted thai the limiLition "wherein the bacteria can utilize but \ rate or buto.no f 
has no patentable weight because it points to an inherent property ol bacteria and not a feature of 
she method such as an acth e method step, f he Examiner has pro\ ided no basis for ani\ ing at 
the conclusion that the ability to utilize hmvtate or butanol b- inherent to bacteria. Indeed, u is 
eoiitrar) to general knowledge, and in pellicular the field of polyhydroxybutvraie production, 
-inee the ou!\ PI ! \ oi initially identiiled in bacteria was PHK Bacteria do not natural!) produce 
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copolymer of longer chain PHAs. The original polymerase isolated in 1 98° as described in the 
background of ike application at pages 1-2 only miii/ed short chain substrates, it was onh later 
iii.i: a second pels merase was isolated form j\ oicovaruns thai could utilize longer chain 

substrates, 

j he Fxammer cited to ^chubeit. rage 5<S45 big 2 and Dot, et a!., .*//W MicroMol 
.'lit-tct ti"oL. 28-130-334 ( 1 *>8N) for a disclosure of'ibc utdi/auon of hutvrate a.s a carbon source 
For 1'itkui to anticipate the limitation thai the bacteria can utilize butyrate or butane! and the 
Helena vuli pioducc polyhydum bui_srale-co-3-h>dR^>hexa!ioate. the disclosure has lobe 
present in i'uhu. None of Schubert or Doi disclose the use of butano! or hutyraie by J ci<tr,>pht.\ 
resulting in die ptodaction of a PHA containing 3-}ndrox>he\auoatc units, only 31 ffi. 

The IVmiiner ab-o averted thai phbB from R sMtupha inhciemly possesses she ability 
to conven biu>p 1-s.oA and acel} 1-CoA to M<e?ohexanoyl-t oA at. required by the claims, citing 
SdiuHert. *ia\\ux!ii. et ai.. I'li'MS Uhrohiol U>il rO.'U-^o (. 1 ^ I ("Haywood 1 i. liaywood. et 
a! , H-MS Microbiol. ) ett. 52:250-6-1 OWX) fTIaywooJ T). Peoples and the present 
speedkattoti. The i '.Yammer's attention is respectfully drawn to the claim limitation*. 1 he 
claims require not only that the organism express the rjquisue Uiioiasc, but also thai the en/\mes 
he c\-pu-sed in a sufficient amount to produce polyhydroN\but;ratL'-eo-3-hydro\yhe.\ano'ite 
in^n buianol ot bmyrate as the carbon source. The Lxaminer cited Schubert as eudemx- that K 
cutro-tfu: compi ises an endogenous 3-keto~ihio!asc gene ( phbA i. While this confirms that such 
at) engine v,;h Inown. u does imi disclose that those skilled in die art had combined it with the 
other rjecessan en.'/yme • u> produce a cvpohme! of u <4wn chain substrate, hutvrate, with a lone 
chain atbstrate. hevmoate, in a single organism, piw ided onh ^ith a short chain substrate, 
fcutyrme or butano 1. 
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A conclusion cannot be drawn using the disclosure in Schuhcit. lh.it /? ranofhu 
('rrniiiyci in Fuhii for the production of pcny!tvdroKybntynKc-co-l-hsdiir<viit'\Linoatc mheremK 
contains a Vketothiohise gene which encodes an enzyme that can convert butyryl-CoA and 
aeeiyl-C \>A to vletodiexannykCoA as required by the claimed method. There is no mention in 
Schubert of am eir/vme in R ci-tropiu, catalyzing the formation of 3~keLo-hcXanoyl-Co A fmni 
h.ii} rvl-< Y>A and ace?} 1 ■( \i A. Many ilndase-* are expressed in dsiTeieiii baetei ia. The 
■specification^ u least a; page 1 i. lines 19-30 discloses the thmlascs present in R cufmpha, 
nuhcatmg thai while u;/\ me A is stne'dy speeiiie for acetoacefv t-CoA and Vkehnalen I C'oA. 
civaiw H iKt' [ -2°'n acth ir> loj the higher 3-ketoaeyl CeAV 'I he specification funher states 
ilia! synthesis of J h>dtoxyiie\'anoy!-C'oA monomers with the PHR enzymes irom R Citnopiu: 
can be unproved b> identifying and usmg thJolascs and/or reductases with advantageous 
s pecificity for ;-kctohcxjnoy!-{\)A 1 his is confirmed b\ the results demonstrated ui fable 2 os 
Hrowouu 1 which shows that cn/vnie R has a much lower specificity for longer higher 3- 
keioaev ] t "o W (Sue page l M ). j he Fxamiucr cited to I lav wood 1 on page 94, which slates that 
the km iof ueetoaceiyl-t o \ was much higher for enzyme 15 than that for 3-ketooeataiuu 1-CoA. 
indicating that the enzyme would be active at very low concentrations of longer-chain substrates 
The oamnner alleges this would be iceogmzed by one of ordinary skill in the an as levels oi 
suhstutie that reflect "physiological concentrations" found in the cell. 11ns makes no sense One 
is not dealing with physiological concentrations. This organism was developed for j high yield, 
inexpensive, eommeu ial process (me needs to provide laige amount^ oi appiopuate substuite. 
not •physiological concentrations", whatever dial might mean. 

I he Fvnmmer also asserkh that Peoples at column 21 , iine^ 1 0-2 1 points to using the 
unolase gene from R <. i-tro]l;a because U condenses butvryl C'oA. and acet> 1 Co \ Peoples 



discloses that she thiolase from R. euiropha has a broad substrate specificity, whichis 
demonstrated in Haywood i . However, the issue here is whether the thiolases in R. eutropha can 
enable a genetically engineered organism to use butyrate or butanol for tfie production of a Pfi.A 
polymer with 3 -hydroyhexanoate units and 3 4rydroxy butyrate units from butanol or butyrate by 
virtue of having the ability to convert butyryl-CoA and acetyl-CoA to 3-kethcxanoyl-CoA in a 
sufficient amount to produce the co-poiymcr. Appellants maintain that the Examiner has 
provided no evidence demonstrating that the thiolases from R. eutropha can confer this ability to 
a genetically modified organism, 

The Examiner also alleged that in none of Appellants' examples do they teach or practice 
utilization of a 3-kel.othiolase that condenses butyryl-CoA and acetyl-CoA. The Examiner is 
respectfully reminded that a rejection of the claims as anticipated by a prior art reference should 
be limited to analysis of whether the prior art reference in question recites all the elements of the 
claim, which Appellants have proven Fukui does not. Further, the Examiner's attention is drawn 
to the specification at least from page 26, line 24 until page 27, line 2. Even if the Examiner's 
assertions were correct, Fukui Joes not. disclose a method for PHA production that involves 
using cheap feedstock such as butyrate or butanol. From the discussion above, it is clear that 
Fukui does nut disclose the claimed method. 

Claims I, 7, and .14 

Claims I and 7 define a method for the biological production of PHA containing 3- 
hydroxybutyrate and 3 -hydroxy hexanoate that requires bacteria engineered with enzymes' s) to 
generate 3-hydroxybutyrate and 3-ketohexanoyl-CoA from butyryl-CoA and acetyl-CoA. The 
method provides genetically engineered bacteria expressing a 3-ketothiolase gene which encodes 
an enzyme capable of converting butyryl-CoA and acetyl-CoA. to 3 -ketohexanoy i -Co A. The 
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bacteria .dsn encode an acetoaeetyl CoA reductase eeue thai encodes an enz\ me lhat concerts the 
3-ietohexano> 1-CoA to ^--huiioxx hexano\ 1-CoA. and a polyhydroxyulhinoaie polymerase (hut 
polymerizes Vtiulro\ybnl\n ]-CoA and 3dmlro\\hesano\ i-< V V fhe hum hod ensures ihai the 
erwnes are expressed in sufficient amounts lo produce poh hydro*} biuwate-co 3- 
h\du^}hexanoaie. and provides subslrues sequential!} utilized by each enzyme in the pathway 
a-- \%ei! a.^ grows the baetena under condition^ wherein pohhydroxybmyrate-eo-3- 
in dro\\ hexanoale ^ produced 

Htkiu appears lo disthve proxiding a duolase. ivducta.se and po[\ mera-^e. Fukui does nut 
pro\ tdc a meihod that utilize* hutanoi <>r butyrate to produce a copolymer as claimed, for the 
reasons discussed above. 

Claim Id is dependent on claim 1 and requires that the bacteria he selected tuim the 
group consisting of E. coll Klebsiella, Rdlsfpmct, Akaligems, Psettdomonas,. and Amiobacter.. 

Claim 16 

Claim lo i.< dependent on claim i audi remihes that the bacteria express a gene encoding 
D-Npeciiie e r !o\i-( oA h> Jratase. ! here is no disdosiue in bukui ot such an enzyme being 
present; 

In sunmhiu, claims 1 . 7 and lb are rv\e! over 1 ukiu 
Claims 10. IH-21 and 36 

CI tint 1^ ia dependent on claim h and ?e<auires the bacteria express one ot more i'am 
aud bto-^nihetsc genes Claim 19 is dependent on churn ! 8, and require the tatty acid 
hio-ymheue eirnme^ convert 3-h} dro\\ae} 1-AH* m 3~h\droaeyl-CoA. Claim 10 i^ dependent 
on claim > ( ). and retjuhvs that the baetena further comprise a gene encoding 3-hydroxyac\ 1- 
Al ('-coenzyme A ",raiMerasc. Claim 20 is dependent on claim 19 and requires that enzymes are 

45<>??26e»vl } I MBXmo 
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sck\ (od iium the group consisting ul 3diydioxy;jeyi- AOP-cuen/.Yme-A transferase. aod-AO* 
truVe.^erase. and ae\ l-CoA. s\ mhase. Claim 2 1 is dependent on claim 20 and require;: thiil she 
en/\mes ,ue ac\ i '\CP trnoesterase and ae\!-CoA ^nthase. Claims 36 and 3fS depend hom 
■Jaini !^ and further speeifs the enzymes. 

.V dbvns.^ed alxne. Fukui doc? not disclose a me I hod of production of PHA containing 
3-hydro>:ybut>iutc and 3-hsdrox} hexanoaie by providing genetically engineered bacteria capable 
of producing hoih bydroxybubiate and l-rjdroxyhexanoait' from hul>ryi-CoA and acetyl CoA nor 
bin. ic:m that can produce PHA containing 3-h\ Jrox\ bids rate and 3-]j>duu\>bexanoate bom 
ohoil eham carbon- such .is huuric acid or hulauoi Acconfingb , the methods ^f claims 10. 18- 
2i and 35-39 are novel. 

(e) Rejections tnder 35 I'.S.C § KB 

The Legal Standard 

When anphmg >5 ! '.H.C t, !U3, she foi lotting teneis of patent km must be adhered ro- 
ta) determining the scope and contents of the prior art; 
(bj ascertaining the differences between the prior art and the claims in issue: 
u) tesolving the k-^el of ordinal) skill !n the pertinent art; and 
(d) evaluating evidence of secondary consideration 
' i'-ulh.m v lohn / h'm \ 383 I is 1 . 1 7- 1 S. 1 48 ( ' .VP.C>. 45M 467 1 1 fhese four factor- an. 

tradiiionalh refened to ^ fhe (Sraham taeion 

1 he Graham faciois were reeernh affirmed b\ the U.S. Supreme Court m h'SR 
itvau<.ifnmi!i't> v Telefax. Int., 127 S. <X 1 727, X2 I T .SJ'.Q.2d 1385 <.?.om. hi its analssis of 
she ^bnou^ness Mandard. the Court did not total K reject die Federal L ireuit's prior use of 
"'leaching, suggestion, or ujolhation" as a factor in the ob\ jou^nes.s analysts Rather, fhe Court 
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recognized that a showing of teaching, suggest ion. or motivation" to combine the prioi art to 
meet i!k claused subject matter may provide a helpful insight in determining \sheiher the 
claimed suhjecs nutlet is obvious under 35 U S.C. § 10 Ma). 

1 he Conn also \\d\ ncd against the use of hmdsight analysis in making an obviousness 
deteinmuuion Die ( oust stated. "A faelfmdu Mould be aware, of course, ol the distortion 
caused b> hindsight bias and mu.it be cautious of aiguments leliant upon cx ptisf seasoning." 
S VV/<!. 1 _™ *v ('! :u 1742. oiling ' h-alumi. 3*H3 I '.S. at .>(■> (warning against a "temptation to read 
into the [mot-art the teachings u l the invention tn issue" and instructing courts to "'guard against 
-ltr>pmg into the a^e oi hindsight'" {quoting h\otm-e Auto Equipment < \> v Ih'ck<.-thr-n> M/y: d' 
S. t pph Co . 353 r.2d 40<\ 41:. 14] X f.S.l'.Q. 549 (6 th Cir S%4}» 



In response to die KSR decision, the Deputy Commissioner for the USPTO issued a 
memorandum stating: ,{ fijn formulating a rejection under 35 U.S.C. § 103(a) based upon a 
combination of prior art dements, it remains necessary to identify the reason why a person of 
ordinary skill in the art would have combined the prior art elements in the manner claimed." 
Memorandum from Margaret A. Forcarino to Technology Center Directors (May 3, 2007). 
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U.S.S.H. .09/235,875 
Fifed: January 22, 1999 
RBPPLY BRtKf 

(i) Claims I, 6, 7, 10, 14, .1 6-2 j , and 35-39 are nun-obvious over Fukui in 
view Mascarenhas and further in view of Schubert, 
Mascarenhas 

Mascarenhas discloses methods and compositions for insetting a copy of a heteiologous 
gone into the chromosome of a host cell such as £' coll through the nse ol a chnmutoomal 
transfer DNA. a circular DNA, non-self-replicating DNA carrvmga Mle-specific recombination 

site.. 

Schubert 

Schubert Ji*closco the genes in A cin'-ophHt which are inwhed m the ssmhesis ufPHR. 
ihe hetL'-olncous expression of the I a-iron/ms PHB c-\ ntha^ genes m coh and the 
formation ,»! PHB granules in jecombiuant strains ot b coh provided some evidence that a!i 
thKv genes of the PI fB-syntbefie paihwa> are clustered in J cwrophw* (Schubert, ak^non 

BoynJon 

Bo\nkm discloses the cloning, sequencing and expression of clustered genes encoding p- 
butvnl-eocfUMni A, erolonasu and btuvryl-eocu^nie A dehydrogenase and related en/>mes 
fro:u ( ' iiLCiobrivIicitm. 

Voelker 

\ ndker discloses plant thioestemses-, means to identify such ptoteins, amino acids and 
nucleic r.cios sequences associated with ^uch pioiein-\ and methods to obtain and/or n^- plant 
thioesterases. 
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Filled; January 22, 1 999 
REVVXX BRIEF- 

Fukui, Mascaroihas, Schubert, Boynton and Yoelker in Combination 

Claims I, 6-7 and 16 

As di>.d(v;cii ab<"wc in response to the 10" rejection, fuktu docs not disclose ai! ihc 
elements uf the claims, \ f one of the secondary reference;: make up for this deficiency. The 
claimed method nnwides the abiiih to produce PI I A centaimrg 3~h\ dro\} hexunoate and 3- 
hvdio>;\ butwate fioirs cheap carbon sources such as hut \ rate, or butauol in gcneheali) engmeertd 
organisms ] his i^ one important aspect of thi^ application, which is neither disclosed noi 
sugiiuaed m the piior an hi order for the onanism of choice to be able to use huts rate oi 
Mimic .it iJ to produce PI1A containing 3-h\dioxybut\iute and 3-h>d3 0xyhexanoate. the 
org.mUm has to expiess a tmolase that can condense .Ms>drox\l'Uhr\ i l\->\ and aeen i t oA m a 
saiYteierU amount U> pi.xhux PTIA containing 3-h\dro\> but) rate and <-hydr<v<\ he\anoate. I oj 
reasvns discussed abou\ f ukm doe.^ not disclose the production of PI 1 A containing 3~ 
hyatexyhunrat.- and .V-hydtox} hexanoate hi a genetiealh engineered organism that uses but} rate 
or butanol 

i ukui doo not disclose bacteria encoding genes thai enable the production of the 3- 
hvdro:\\he\anoate co-monomer from butyryi-CoA and acetyl C'oA in sutiident amount to 
accumulate PI (A containing hydroxyhcxanoatc units and hsdroxyhiuyratc units. Neither 
Masc.venhas. Schubert uor Yoelkcr make up tor litis deficit ney. The f-xamiucr dej tended on 
Maseorvnhas for providim: the advantages of integration of the gene into the bacterial 
ehromo^nme. The Fxamincr has provided no reasoning why one oi' ordinary skill in the art 
would combine rui-.ni with Schubert. Bojnton and Yociker. 1 louever. a. combination of the 
pnoi art a i - the hxaminer has done does not yield all the elements of the claims, nor provide a 
reasonable expectation: of success. 



Filed: January 22. 1999 

REPPLV BHIEF 

I he b'<aminei depended on Haywood 1 for alleging that J catropJiu.s {now K. curroplh^ 
inherently expresses a thiolasc that would condense 3-hydraxybutyryf Ov\ and acehl Co A. 
thus the disclosure bs FukuL uf production of PHA with 34r\diox\hea>.anoaie units in imilaru 
\ L'}tti-opln>.\ expressing only the Pi I AC gene from A. curiae recites ai; the elements of the 
<. laims. As stated in I- ukui and cited h> the Hxanuncr -apparent!} . A. cutvophw. cells ha\ e tiu 
:fmim U> supply (R )~Vh>drovyhexanovl-L'oA thioester intermediate from these earbovyJic 
acids" 1 he Kummcf s attention L drawn to the J act thai the earhox>lic aeab bulou is rekrrmg 
to ate hexanoate and oenm- »att\ A conclusion cannot be drawn from this disclosure in Fukut that 

<.-uiiopi:t,s h:i* the 'ibilih. to pro\ ide sufficient 3 -hydroxy hexanoate intermediates and i- 
hulvox;, buiyrale from hi its rate, since having the sbsUty to provide Mich intermediates from 
<xian<v,ie and hexanoaie in sufficient amount lor the accumulation of PHRjH does not neeessarus 
confer io the hades iu die ability to generate the intermediate from buUrate: different cn/vtne 
s\ stems are involved (( ompnre Fig A in Fukui and Figure 3 of the present application). 
Moj cover, given i he dual pathway, and the fact that the natural b occurring organisms would 
produce pn!y(3-hydroxs hmyraleX not a copolymer, there is no expectation that one would obtain 
the copolymer by feeding the organism bntano! or butynite. rather than the homopoh mer. 

Uikni fj j ig 4} shows a proposed pathway for tiie production of ^-hsdioxyhe\;mo>!-CoA 
intermediate fj ukui. Figure 4). It is clear that tin-' step docs not involve a thiolase. Nowhere in 
Schubert is it discussed thai the ihiolase from 4 eutrophus is capable of catalyzing the 
•■ondensutiop of bu!\ r> l-Co \ and aectyl-CoA Thus. ;> skilled, artisan would have no motivation 
h> combine these lefcrcuces to define a method for PHA production Irom butyryl-CoA and 
aeetyl-CoA, with any expectation of success, 
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USSM, 09/235.875 
Filed: January 22. 5999 
RESTLV Bliiii.! 1 ' 

With respect 10 utilization of huts rate a- cited m v lami 1. the I-xatmnet eited to Schubert 
^ n J H<u j-- disclosing the utih/adon of butsiate b\ A' artroplhi, 1 low ever, such utilization lead* 
to the pioducuon of polymers with hulroxybutyrate and h;drox\ valerate units The is-me h not 
otih whether the baetetia can utili ce but) rate, the claimed method alt>o requhes that the bueteiia 
will nrnduee a copolymer containing 3»hydroxyhe.\\anoate and 3-hydrox>biuyrate trom a Single 
.shui: chain carbon source, eithei buianoi ni huUrale Absent sofne modification io the known 
KkuHj thai would change pi od action to the claimed copolymer which .still utilized the same 
sabs-tut^ ihb would not occur. Such a modification is neither disclosed nor suggested in 
Sehubett or Ooi. 1 he l\anunef has provided no teason why one of ordinary sfcd! in the art 
would combine Kikin with Sebubeit. Dot. Htwnton or Voelker Howewr, even if one did. one 
would ;)„;? -ume d'< the churned method lor teasons ^et forth above, 

fhcrefore, e'aims 1, 6-7 and 16 are not ohvtou^ o\ci hnhui. in ~\ iew of Masearcuhas and 
Rathe in View of Sehubeit. Bouiion or Voelker, 

1'iaims 10, 1"-21 and 35-39 

.V discussed ahovi\ none o! the csted prioT art disclose a method of making PH \ 
eonuumnp, MiYdjo\\but\iate and 3dndro>.yhe\anoate using bm\tyf-C\\A and acelyl-t'oA as 
unermediais.-5. nor a thioiase that can tatah/e condensation of these substrates in a pathway to 
pn.Hi.uc-e. Fl-lA. 

Mascajenhas merely discloses the expression of heterologous ON A m a host cell The 
hv.numci but- provided no reasoning why one of ordinary skill in the an will ho njouwiUrd to 
combine \hscarenhas with fitkui with respect to claims 10. 1 8-2 i and 35-3*}. 

The I vimincr depended on Bmnum for disclosing the three en/\mes recited m claim i 7 
and on Voclkei ior disclosing *m ACiMlnoesierase. According to the F\aminet\ one of otdman 



U.S. S.N. 0W235.S75 
Filed: January- 22: I9<>9 
.thsfply brief 

skill in iho nil ^ ou Id have been motivated b\ the fact that including an acy] ACP-thioobternse or 
any eonihinaiion of tn7\mcs tliaT convert 3di\droxw\CP to 3-hydroxyi -(.'oA (claims iO and 18- 

) would provide subMrate Tor the PHA pob snerase taught Ln the method of Fukui without ik' 
requuement of adding hcxanoate 01 oetatsoate. theiehv improving the efficiency of the process 
by Fukui.- 

Appellants are not eLjr bon a motivation to avoid the provision of ocutnoate or 
iio.anoate as eaihon sources is a iclevant motivation for a killed an i sun to combine the 
references Xi the I. xumiiier has done, for the purpose of arriving ai the claimed method. It is also 
not dear ho\s axoidmg the addition of hexauoate or octanoate i\ou!d make the process in f ukni 
more (.fficicnt P vert if it duk Hie claims do no! icquire avoiding octanoate and hexanoaie. The 
ck ims require the u^-e of cheap carbon sources such as hutyrale ami luminal in make P1I \ 
containing Miydroxyhutxraie and >-hydro.\yhexanoate Furthermore, the combination of 
P»o>mon and Fukui as the Hxanrinei has done io avoid the use of hexanoatc and octanoate as feed 
■'toek would change the principle of operation oi the method disclosed m Fukui ^ueh a 
combination is not allowed (Sec MPKP §2 143.01 (W)). None of die cited an cither alone ot in 
combination makes up for the deficiencies in Fstkui. Therefore, claims it). 17-21 and 35-3°- are 
tuuolnicuis oxer ! ukni in view of Mascarenhas and further in view of Schubert, fiouiton and 
Vodker. 

(ft Summary and Conclusion 

Por a leferencc to anticipate under 102 <b), it must recite each and even- claim 
limitation. Fukui docs not meet this requuement. Fukui fails to explicitly disclose each claim 
'imitation. 
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khtj ^ mm a' 

35 U.S.C. 1 03 is very clear: the prior art must disclose the claimed elements and the 
prior art. must provide the motivation to combine as applicant has done, with a reasonable 
expectation of success. A? the Supreme Court affirmed in KSR. one must look at each case ors 
its facts. Appellants here have surprising results: they have shown that one can engineer a 
bacteria to utilize a short chain substrate, available cheaply and in quantity, butane! or butyrate, 
which bacteria would normally use to make the homopoiymer poly{3-hydroxybulyrale). and 
instead make the more valuable copolymer. PHA containing 3-hydroxybutyraie and 3- 
hydroxyhexanoate. 

Appellants are the first to show genes from two separate pathways, those involved in 
production of substrate from short carbon chain sources as well as those involved in production 
of a polymer, into an organism and demonstrate a successful outcome. None of the cited art 
leads one of tiki!) in the art to utilize genes from two pathways, substrate formation and polymer 
production, as appellants' claim. 

The Exanuner has cited no art. disclosing a method of making polyhydroxybutyrate-co-3~ 
hydroxybex.anoale by providing genetically engineered bacteria expressing a 3-kelothiolase gene 
that converts butyryl-CoA and acetyi-CoA to 3 - kctohcxanoy i-Co A. using cheap feed stock such 
as butanoi and butyrate. 

Therefore, the cited art cannot make obvious the claimed method. 
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h t led finnan 
m rvi \ bru t" 

S or the foregoing reasons. Appellant* ^uhrrm that claims L 6, 7. 10 14. 16-21, and 35- 
;uc lu^ei jtid uon-obvioii.s. 

Respectful ly submitted, 
/ Patrea L. Pabst / 
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